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ness temperature
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Fig. 3 Sensitivity of the brightness temperature to the sea surface temperature
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Fig. 6 Sensitivity of the brightness temperature to the water vapor content
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Abstract: Compared with the real-aperture microwave radiometer, the one-dimensional synthetic aperture micro-
wave radiometer has the characteristics of high spatial resolution and multiple incidence angles. This paper pro-
poses a one-dimensional synthetic aperture microwave radiometer operating at observation frequencies 6.9, 10.65,
18.7, 23.8, and 36.5 GHz and an incidence angle range from 0° to 65° to obtain the atmospheric and oceanic envi-
ronmental parameters. The sensitivity of the polarization brightness temperature to atmospheric and oceanic envi-
ronmental parameters is evaluated based on the constructed microwave radiation transmission forward model. This
research technically supports in determining the key indicators of the radiometer and the retrieval algorithm design.
Results show that the sensitivity of the vertical and horizontal polarization brightness temperatures to the environ-
mental parameters shows different characteristics and varies significantly with the incidence angle (0°~65°). The
polarization brightness temperature becomes more sensitive to the sea surface temperature at 6.9 and 10.65 GHz,
and the sensitivity of the vertical polarization brightness temperatures increases with the incidence angle. The po-
larization brightness temperature of 10.65 and 18.7 GHz have a relatively large sensitivity to the sea surface wind
speed, and The sensitivity is greatest when the wind speed is within 10~20 m/s. The polarization brightness tem-
perature is the most sensitive to atmospheric water vapor content at 23.8 GHz, the sensitivity is large when the wa-
ter vapor content is low and the incidence angle is large. 36.5 GHz is the most sensitive to cloud liquid water con-
tent, and the sensitivity of vertical polarization brightness temperature is opposite to that of horizontal polarization
brightness temperature whose sensitivity increases with the incidence angle. In addition, both of them show greater

sensitivity when the cloud liquid water content is low.
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